Abstract Emerging literature on climate adaptation suggests the need for effective ways of engaging or activating communities and supporting community roles, coupled with whole-of-system approaches to understanding climate change and adaptation needs. We have developed and evaluated a participatory approach to elicit community and stakeholder understanding of climate change adaptation needs, and connect diverse community members and local office bearers towards potential action. The approach was trialed in a series of connected social-ecological systems along a transect from a rural area to the coast and islands of ecologically sensitive Moreton Bay in Queensland, Australia. We conducted 'climate roundtables' in each of three areas along the transect, then a fourth roundtable reviewed and extended the results to the region as a whole. Influence diagrams produced through the process show how each climate variable forecast to affect this region (heat, storm, flood, sea-level rise, Climatic Change (2015) A participatory systems approach to understanding climate adaptation needs fire, drought) affects the natural environment, infrastructure, economic and social behaviour patterns, and psychosocial responses, and how sets of people, species and ecosystems are affected, and act, differentially. The participatory process proved effective as a way of building local empathy, a local knowledge base and empowering participants to join towards future climate adaptation action. Key principles are highlighted to assist in adapting the process for use elsewhere.
Introduction
Emerging literature on climate adaptation suggests needs for effective ways of engaging or activating communities and supporting community roles in climate change adaptation. This has social justice reasons, since local communities may be on the frontline of damaging climate change impacts, and practical benefits since residents and local organisations are intimately connected to local places, and familiar with the locality's particular social, historical and political contexts (Adger et al. 2009; Kohler and Koontz 2008; Moser 2010; Sheppard et al. 2011) .
Evidence from studies evaluating the outcomes of consultative processes (e.g. Tompkins et al. 2008 on coastal planning) indicates that involvement of those likely to be affected by policy decisions or climate change uncertainties is critical in galvanising support for policy change and action. It is important in informing local communities about likely change effects, for identifying and dealing with potential risks and vulnerabilities, and also for encouraging and mobilising community activities geared to minimising these risks. Studies have stressed that programs or meetings directed at creating a shared vision amongst community members need people with a willingness to engage with others in open, unfettered and respectful multi-disciplinary discussion (Larsen and Gunnarsson-Östling 2009; Mastrandrea et al. 2010) . Such approaches aim to break down the top-down-bottom-up nexus and build an interactive process that engages holistically, incorporating the differing views held by the variety of stakeholders. They should be inclusive and take into account the social, political, psychological and spiritual values and experiences of participants (Kellert 1996) , and acknowledge the range of influences on people's understanding of climate change, such as the way the media has reported the issue (Carvalho 2010) .
While a substantial and growing literature asserts the need to involve communities in climate change adaptation, there is less information on the practicalities of creating holisticallyframed community dialogue and action around climate change issues (Hobson and Niemeyer 2011) . The inclusion of an action focus in stakeholder and community discussions can help overcome a general resistance to change expressed through apathy, lethargy, futility, anxiety, fear or even a sense of guilt about not doing enough (Ferguson and Branscombe 2010) . Moser (2006: 3) adds that effective deliberations, education and information can help shift individual behaviours and facilitate climate change 'mitigation and adaptation goals' at a community, organisational, political and corporate level. Well designed processes can also help to inform the community, and learning processes can be an in-built feature of initial and ongoing discussions. The ability of communities, individuals and organisations to adapt to climate change depends, in part, on their understanding of key issues, their awareness of the short and long-term effects of change, and their involvement in processes aimed at developing strategies to cope with the likely effects of change (Tompkins et al. 2008; Serrao-Neuman et al. 2011) .
In order to be involved in climate adaptation, communities require knowledge and understanding about the potential impacts and risks associated with projected climate changes in their regions and localities. They are also able to contribute local knowledge to the understanding of local level climate impacts to assist in identifying the consequences of a climate impact for local ecology, infrastructure, economy, culture and social interactions (Few et al. 2007) .
While governments are doing much to plan and implement climate adaptation, there is a tendency to concentrate on points that governments have mandates to act on (e.g. building and modification of infrastructure, improving communications), and neglect issues that lie outside their purview, e.g. building social capital (Adger 2003) or inclusive group identities (Batalha and Reynolds 2012) . Further, reliance on specialist and institutional knowledge creates a tendency to form plans in 'silos' (cf Measham et al. 2011) . Also, many practitioners consider climate change effects as a separate pressure to be managed, rather than one that interacts with and often exacerbates existing environmental and social pressures and trends.
Given the diversity of and complex interactions within social-ecological systems in any part of the world, a particular climate-induced change (e.g. higher temperatures) may have vastly different influences and consequences in different ecosystems and human communities. This is particularly so since governments, communities and their individual members can respond in a wide variety of ways, influencing the pathways of change in complex ways (Adger et al. 2009; Moser et al. 2010) . Thus there is a need to synthesise the social and the ecological, in terms of understanding impacts and planning responses. Taking a whole-of-system approach to underpin climate adaptation planning and effort leads to more comprehensive adaptation approaches and reduces the risk of single-issue efforts creating maladaptations elsewhere across linked issues (Adger et al. 2011 ).
These two considerations -the need for better ways of engaging communities in climate adaptation efforts, and the need for whole-of-system understandings particularly at local levels where information is weak -are brought together in this study to develop effective approaches to community engagement in climate adaptation, through a process to synthesise community knowledge into local systems understandings of the potential consequences of climate change.
Case study background
South East Queensland (SEQ) is particularly vulnerable to climatic change (Hennessy et al. 2007) . It is the fastest growing region in Australia, with a rapidly increasing population, residential and industrial development; increasing demand for water and power, and intensifying patterns of land use. It includes a system of rivers draining to the ecologically sensitive Moreton Bay (a marine park and Ramsar site); three sand islands hemming the bay, the conjoined cities of Brisbane, Logan, and Redlands as well as parts of the Gold Coast. The upper catchment is dominated by rural land use, including both marginal and highly productive agricultural lands, with expanding lifestyle farming and small-scale tourism. Despite the rapid growth and encroachment on green spaces, the region remains nationally recognised as a biodiversity hotspot being the northern and southern limits of terrestrial and aquatic species, known as the Macleay-Macpherson overlap.
Climate modelling indicates the region is likely to become hotter and drier over the next few decades (Low Choy et al. 2010; Queensland Government 2009 ). Storms and rainfall are likely to intensify, while sea level will continue to rise. Climate extremes place added pressure on already constrained resources, while extreme weather events such as floods endanger biodiversity, damage infrastructure, and threaten lives and livelihoods especially of the vulnerable (Roiko et al. 2012) .
The research area consists of a series of connected social-ecological systems following the LoganAlbert river system. The headwaters are located in forested hinterland, that supports rural activities on the floodplains and lower slopes (the Scenic Rim). The river then flows north easterly through a culturally diverse and low-income peri-urban and urban area (Logan City Council), to the coast and islands of ecologically sensitive Moreton Bay (Redland City Council) (Fig. 1) . This transect was chosen to represent the diversity of rural, urban and coastal settings and climate change risks. The Logan-Albert river system has a history of high sediment and nutrient loads and has been identified regionally as a priority river for water quality improvement. Floods in 2008 (Rissik et al. 2008 ) and 2011 raised community awareness on the impact of extreme weather events. This information-rich transect offered an opportunity to link risks and uncertainties across terrestrial, coastal and marine environments and communities (Álvarez-Romero et al. 2011 on conservation issues), and avoided areas pre-occupied with recovery from the major 2011 flood in the Brisbane River to its north.
While not part of longer-term research or formally connected with any planning processes, the project was designed to build on previous participatory climate research and consultations in SEQ, including community workshops on two Moreton Bay islands (Chapman 2010a and b) , the SEQ-Climate Adaptation Research Initiative (McDonald et al. 2010; Roiko et al. 2012) and a large community-based 'climate summit' held in Logan 2 years before this project. At the time of the research there were no local climate adaptation steps happening, that might have proved divisive in the communities. All three local governments were backing off climate adaptation initiatives, owing to election of more conservative councils -an issue that disappointed some participants. A few of the community-based organisations were interested, but not in a position to undertake or lead climate adaptation on their own.
Methods
This section explains our approach in detail, and summarises key principles for adaptation elsewhere. The approach was designed to support social learning (Cundill and Rodela 2012; Reed , and build a sense of collective efficacy (Bandura 2000) among participants at each roundtable, across the transect, and between community members and government organisations. The sequence of each day was designed to set the tone and warm up, inform, elicit and share knowledge, identify action opportunities, evaluate, and wind up on a forward-looking note (cf the forming to storming, norming, performing and adjourning stages of group formation, Tuckman and Jensen 1977) . It also combines some of the range of public participation options identified in ladders (Arnstein 1969 ) and spectrums of public participation (International Association for Public Participation IAP2 2014): in this case 'inform', 'involve', and 'empower' but used together rather than as alternate options. We seek however to go beyond these well-known classifications of participatory methods. We accept that more dimensions than power are important in designing participatory processes -especially agency, and duration (Ross et al. 2002) . The day was organised to vary the types of activity to align with aural, visual and conative learning preferences.
Planning and preparation

Principles:
Choose an interdisciplinary, multi-skilled facilitation team Invest time in careful planning and preparation Conduct a staged, well-planned selection and invitation process Recognise diverse knowledge systems associated with different backgrounds, including Indigenous peoples.
Team formation and roles were essential parts of the design and process. Our highly interdisciplinary team included two social scientists, two biophysical scientists with core skills in water research and climate adaptation, an Aboriginal team member well known to all Traditional Owners of the region, and very experienced facilitators with expertise in climate change adaptation and community research in community-based and agricultural extension contexts. Members worked in universities, collaborative organisations responsible for environmental management in the region, and a government department, and had a wide range of community, agricultural and organisational connections.
Team roles were established clearly for each event. A charismatic personality was selected as lead facilitator. The project leader was responsible for opening announcements, and together with the lead facilitator acted as host. Other members led sessions in pairs, according to their main skills, had specific hosting roles (e.g. welcoming), and facilitated at tables. International student volunteers, chosen to given them experience and increase a tone of multi-cultural acceptance, helped with hosting, took photos, and kept supplies of stationery flowing to the tables.
Preparation required 2 days of team planning workshops to decide team roles, locations and participant sampling, and design every aspect of the process. Team members also consulted the environmental and community engagement staff of the three local governments along the transect, and leaders of previous studies.
We established a tiered approach with three local roundtables, along the transect from inland to coast (see Fig. 1 ), to be followed by a final, whole-of-transect roundtable designed to join up insights and build networks across the three local government areas, and extend to South East Queensland more broadly. This roundtable was designed to bring in participation by key people whose job roles and life perspectives were of a regional rather than a local nature, and to expand connection with organisations in a position to take or support relevant actions.
The events were designed to minimise, then handle, possible conflict in the context of partisan politics about climate change attribution. The participatory events were termed 'roundtables' to convey the constructive, collaborative approach sought. To encourage engagement and alleviate debate about climate change, we emphasised both climate variability and climate change in the briefing and discussions. The process encouraged actions that coupled mitigation and adaptation outcomes, thereby addressing the spectrum of opinions on climate change attribution. Each team member was well briefed to handle any conflict that arose on the tables they were facilitating, and the lead facilitator was to take overall responsibility for conflict management if required. (In the event two minor conflicts regarding frustrations with the government were averted at the tables.) Dates were also set carefully, in this case to avoid a period of anticipated 'politicking' around local elections.
A carefully designed selection and invitation process was vital to achieving diversity of participation, intended to represent the spectrum of activity within each local government area rather than any orientation or otherwise towards climate issues. Participants were invited through a staged process, involving stakeholder analysis, web searches, and networking through key organisations. We identified 'sectors' that were typical of each local area, then organisations within each sector, then individuals to invite from those organisations. We included atypical stakeholders, such as multicultural and religious groups, the arts community, and the elderly. Participation thus incorporated Traditional Owners (who if included at all in other processes tend to be offered separate processes rather than opportunities to engage in dialogue with others), environment, agriculture, water utilities, local business, disaster management and local government. Each roundtable reflected the unique social fabric of that local area. The Scenic Rim (rural) roundtable had strong involvement from the agricultural sector. Logan, the peri-urban and urban location had diverse cultural, social and religious organisations, while the Redlands (coastal) event included strong representation from local businesses and industry, including tourism and fishing (see supplementary materials).
Participants were invited by telephone calls, followed up with emails. To ensure explanation of the roundtable purposes was accurate, clear and consistent, two team members rehearsed an invitation script and responses to possible questions and doubts with the socially-skilled assistant who conducted the calls.
The three local roundtables had 23 (Scenic Rim), 22 (Logan) and 26 (Redlands) participants respectively (65, 59 and 46 % male respectively; the genders were balanced in the regional roundtable, and overall at 53.5 % male and 46.5 % female). The size was appropriate to represent the diversity of each local community, while providing a comfortable scale for networking and discussions. Participants varied in age from early career through to retirees. Local government staff, and the locally-based staff of state organisations such as emergency services, made up 24 % of participation.
The roundtables were held in mid-2012. All venues were chosen to be physically and socially accessible, and were checked before booking. Roundtables lasted five and a half hours including lunch and breaks.
Participatory approach: local roundtables
To help participants' comfort in an unfamiliar environment, the assistant who had invited them over the phone welcomed them on arrival. Participants self-selected their seating at circular tables of six to eight people per table.
Introductions (forming)
Principles:
Recognise cultural norms, honour local leadership Orient participants Start forming relationships Provide a fun, physically active introduction.
Each climate roundtable began with a welcome from, or acknowledgement of, the Traditional Owners of that area. This was followed with a welcome from the project leader and a reminder of the purpose of and desired outcomes from the roundtable, explanation of some key terms (e.g. the emphasis on climate variability and climate change), and the lead facilitator's 'roadmap for the day'. Then came the research ethics process and signed consent to participate, then an introductions exercise requiring participants to get up and move outside, and an 'ice-breaking' exercise.
Climate timeline (norming)
Start eliciting and acknowledging participants' knowledge before any science presentations Build confidence in their own knowledge, and pleasure in sharing insights. This activity was designed to make the climate issues familiar and non-threatening, and continue the participant introductions. It emphasised the importance of climate variability (diverting attention from whether participants accepted the existence of climate change), and primed participants to recognise the extent of their knowledge and experience of climate extremes. Participants were asked to recall significant climatic events over their lifetime in the area where the roundtable was being held. After individual reflection they shared within their small-group tables, then each table reported findings to the larger group. These climatic events were recorded on a hand-drawn timeline on a whiteboard. The facilitator asked participants for any particular observations or trends they could identify (responses included sharper transitions between wet and dry periods, fewer afternoon storms, and a 6 week shift in the asthma season).
Climate briefing (norming)
Some science briefing is necessary to even up levels of knowledge, explain necessary terminology, and (for some) answer a thirst for more information Be informative but not too detailed Present science information after participants have begun sharing theirs; try to present as complementary to rather than superior or more informed than local knowledge.
A presentation by a biophysical science team member outlined the latest climate projections for SEQ. This aimed to set the scene for collective participant understanding, and introduce scientific information on key climate impacts such as increased incidences of drought, heatwaves, greater risk of fire, increased intensity of storms and floods, and sea level rise. Adaptation and other key concepts were defined and explained. Effort was made to present the information in plain English and non-scientific terms. The timing of this session was particularly important: early in the day, but not so early that participants felt the event was 'science-led'.
Brainstorm (norming to storming)
Principle:
Defuse passions by allowing people's key points to be heard and noted early. This session gave participants an opportunity to share first impressions and air 'burning issues' before entering more detailed sessions. It was designed to continue the familiarisation process, and manage group dynamics so that points that people were particularly passionate about would be recorded early, encouraging everyone to relax and listen to one another in the following sessions. It also brought out people's sense of urgency to mitigate climate change, so that this energy could be directed into discussion of adaptation without being dismissive or divisive.
Participants brainstormed in groups around each table. They discussed their concerns, feelings, observations, and risks and opportunities around climate variability and change within and across the region. Maps were provided on the walls and tables for reference. A spokesperson from each group then reported their key points to all participants.
Systems analysis through influence diagrams (performing)
Elicit systems knowledge through an enjoyable, feasible process Group sizes of five to six people work well Provide for physical action.
The next session was the key to eliciting systems understandings, based on local knowledge, about the potential influences of each climate variable within the local area. Participants self-selected into working groups of five to six people each, based on their interest in specific and significant climate variables -drought, heat, fire, floods, storms or sea level rise. Following a brief demonstration of the approach using themes from their earlier dialogue, the groups worked together to construct 'influence diagrams' on white polyester shower curtains sprayed with an adhesive and hung around the walls. Using cards, the groups were encouraged to note effects on ecosystems, communities, families and individuals, livelihoods, infrastructure and the economy, and to show how these impacts connect through multiple pathways. One team member assisted each group, lightly facilitating where required but not guiding strongly.
When each diagram was complete, participants were asked to study the other groups' diagrams, question and validate, and add new ideas or influences to them. This enabled all participants to contribute on each climate variable. The newly added cards, and those that clearly showed proposed actions (interventions) rather than direct parts of an influence pathway were identified with symbols.
Key opportunities for adaptation (performing, looking towards adjourning)
Communities seek outcomes, and do not welcome 'talkfests' that do not lead towards action.
This session focused on ideas and opportunities for building resilience and adapting to climate change impacts. It was designed to enable participants to build from the systems analysis towards action opportunities that they, or other organisations, could pursue. (The research team had no role to implement actions). This recognised the importance participants attach to having participatory processes lead to action.
Still in groups based on their chosen climate extremes, the participants returned to their tables and canvassed key concerns and priorities emerging from their influence diagrams. They recorded their priorities on butchers paper and reported these back to the larger group.
To achieve engagement and integration, it was also important to acknowledge and validate actions that were currently and historically underway that were effectively climate adaptive but may not be termed as such, or not seen as part of the collective sum of solutions.
Close and evaluation (adjourning)
Inform of future steps and expected outcome Evaluation is important.
Participants were thanked, asked for final comments, told of the future steps for the project, and invited to express interest in attending the region-wide climate roundtable. They completed a one-page evaluation questionnaire, noting whether they were willing to be contacted by phone for further evaluation some months later.
Region-wide climate roundtable
Design to connect across local, and local with regional perspectives and networks Continue momentum built at the local roundtables Involve potential actors (more of these are focused at regional scale) Take care with event size: being inclusive may trade-off against the success of each exercise.
Try to keep everyone involved all of the time.
The final, region-wide climate roundtable was conducted 1 month after the last of the three local roundtables. The 56 participants comprised 18 returning from the local roundtables (a third of this roundtable, and about a quarter of the original participants) and 38 new participants with regional perspectives e.g. in regional planning, health, research and government departments.
A similar process to the first three events was followed, with additional elements focused on finding connections and interactions between the three local areas in order to complete the systems understanding. The initial briefing explained the preceding roundtables' process and findings, using photos which also served to refresh returning participants' memories and provide interest.
In preparation, all of the influence diagrams from the local roundtables were redrawn electronically using the Vensim program (by Ventana), and the pathways of influence clarified where linkages seemed unclear. They were then amalgamated, creating combined pathway diagrams for each climate variable (across all three locations). To retain the feeling of immediacy created by the original diagrams, and allow this set of participants to make additions and edits, student volunteers replicated the combined influence diagrams on the sticky fabric. Groups studied the combined diagrams, amending them as they saw fit (few amendments were needed).
The final session brought the roundtables towards synthesis. Participants focused on working together in sectoral groups to investigate linkages between regional areas, between social and ecological changes, and across the range of organisations that had participated. They then considered what partnerships and actions are needed between the different organisations and regions to achieve a desired outcome, for example: How could agricultural organisations work together to improve food security? Or how could cultural groups use their connections to create more awareness about the causes of climate change and its likely effects?
This event was more challenging than the local roundtables. Owing to demand we included many more people than originally envisaged, and the larger sized group made it harder to keep everyone engaged throughout each activity. One new exercise designed to link findings across the climate variables and across the three local areas could not involve everyone at the same time, and those not actively involved at all times became disengaged but spent time networking. This did not deplete the outcomes of the exercise, but planning for such workshops should consider how large groups may respond.
Evaluation
Evaluation was conducted in two stages. The one-page questionnaire at the end of each roundtable asked about previous interest in understanding climate adaptation issues, increases in interest and understanding as a result of the roundtable, and success or otherwise in meeting some of the aims of the roundtable (see supplementary materials).
Those contacted by phone 6 months later were asked a series of questions related to the roundtable process, what they had gained or learnt from the process, whether they had changed their viewpoints about climate change impacts, and whether they, or their organisations, had undertaken any action as a result of the roundtables.
Both evaluations were conducted by a mature-age student who participants had met at the roundtables, and who had observed each process, but was explicitly independent of the design and delivery team. Results are summarised below and in supplementary materials.
Dissemination
Participants requested and were provided with a set of participant contact details to help them in their intended cooperation, and the science briefing powerpoint. A twelve-page synthesis report, attractively desktop-published, was circulated to all participants as soon as analysis was completed, and lodged on the funding body's website (see supplementary materials).
Results: local knowledge
Influence diagrams showed how each climate variable forecast for this region was thought to affect the natural environment, infrastructure, economic and social behaviour patterns, and psychosocial responses together, and how sets of people, species and ecosystems are affected, and act, differentially in each place. The study team made no presumptions about the accuracy or otherwise of the knowledge expressed, but it accorded well with the biophysical and social scientists' knowledge and some clearly drew on publicly available knowledge. The influence pathways were seen as accentuating current trends and concerns, such as the building of planned new towns to accommodate rapid population growth in the region, thus reducing wildlife habitat. Table 1 illustrates some of the types of influence identified by the roundtables (see also supplementary material). Since the information on the diagrams was complex, and difficult to represent in a readable way, each chain of influence has been rendered here in prose so as to give a sense of how one variable leads to others in a series of steps.
The influence diagrams showed that participants were able to link a wide range of ecological, infrastructure, financial, social and psychological factors in perceived chains of influence. This contrasts with the sectoral approach often taken by governments in approaching climate change impacts and adaptation (e.g. Queensland Government 2011). Their responses were clearly informed by experience of extreme events in their local areas, and by knowledge of their areas and people, but also drew at times on generic information (e.g. well reported global effects of sea level rise). A limitation is that the labels alone are sometimes hard to interpret out of context, do not necessarily convey the logic expressed by the participants as they compiled the diagrams, and the facilitators found it hard to record the conversations at the same time as assisting. Different results should be expected in other places.
The influence diagrams also give a sense of the participants' values and priorities. Protection of waterways, land clearing for new towns, and the additional risk of climate changes to existing concerns about wildlife, featured strongly. There was also awareness of connections between areas along the transect, particularly upstream-downstream effects. In all, the influence diagrams convey a strong awareness of each local area as a social-ecological system, connected with others within their region through the waterways and other interdependencies.
Evaluations
End of day evaluation
These 95 responses (75 % of all participants, some having left early) showed that all participants were interested in understanding climate adaptation issues before attending a roundtable, yet 94.7 % found that the roundtable they attended had increased their interest (57.9 % much or very much more, interested). Ninety-seven per cent stated the roundtable had helped to improve their general understanding of climate change issues and 84 % thought the roundtable had changed preconceptions they had about climate change issues. All felt the day 
Follow up evaluations
These 38 responses (30 % of the original participants) were in most cases overwhelmingly positive. Participants commented on the way the roundtables had 'improved' their awareness, affirmed or reinforced their understanding of the complexity and unpredictability of climate variability and extreme weather events, and heightened their knowledge of the linkages between social and ecological effects, and linkages across the region, from one location to others. Several referred to the importance of the scientific presentation on potential climate change impacts in SEQ, and elaborated on points they had found interesting. Others highlighted the construction of the influence diagrams, and the communication and information sharing that emerged through that process. Many mentioned that their thinking had changed. Participants spoke about the level of collaborative discussions and interactions, how the roundtables had allowed them to meet others across the region and to network, how they had enjoyed the process which some said was well-organised, congruent and provided greater information and understanding on adaptation and the need to develop community-based self-reliance. Twenty-one participants (55 %) identified actions stimulated by the roundtables, even if modest initial steps, and 10 others (26 %) were already taking, but continuing actions. Actions included attending and raising climate change issues at conferences, seminars and workshops, adopting climate change awareness programs or policies on sustainability and waste management in their workplaces and organisations, planting trees, and devising ways to reduce their carbon footprint and promote environmental responsibility at home and in the community. The roundtables had directly influenced State Emergency Service planning in the Scenic Rim (on flooding) and informed it in Logan with the realisation of specific impacts of heat waves on the elderly.
Some participants requested the roundtable process should continue, or at least go online with updates; some looked to different ways to get the message out, while others questioned the need for an ongoing process or wondered how the roundtables (both process and information) could assist the community or be applied in a practical way to inform local government on specific issues.
Together these findings meet Reed et al. (2010) criteria for social learning to have occurred: demonstrate that a change in understanding has taken place in the individuals involved (at a surface or deeper levels), and go beyond the individual to occur through social interactions and processes between actors e.g. within a social network.
Discussion
The imperative for local participatory approaches to climate adaptation is manifold. Knowledge about the climate changes in prospect anywhere remains too broad to provide a strong basis for local planning (Scott and Weston 2011) , and is frequently fragmented. The impacts of climate change on our local areas and communities are complex, intersecting and compounding, and require an integrated approach involving communities and all levels of government, especially local government. Communities need to be able to interpret the impacts of climate change in ways that have local meaning, and since they and succeeding generations are directly affected, deserve a leading role in designing actions. This requires appropriate 'learning spaces' (Tschakert and Dietrich 2010) . However the politicization of climate change, in Australia and elsewhere, has worked against productive community discussion to collectively address the issue. Effective collective adaptation to climate change requires shared understandings of the potential impacts and risks, gained by informed presentation and discussion with other participants. In this context, effective and inclusive participatory processes can build the empathy necessary to overcome divisions that exist around climate change and adaptation, and assist communities to build the knowledge base and collective action needed to move forward.
The participatory process outlined here is designed to fill the gaps in locally applicable knowledge (Scott and Weston 2011) , in processes for discussion of climate adaptation (Hobson and Niemeyer 2011) . It is based on participatory philosophies of social learning (Cundill and Rodela 2012; Reed et al. 2010) , and aims for 'empower' blended with 'inform' and 'involve' on the spectrum of public participation (IAP2 2014). Science input was carefully staged to support, rather than dominate, community process (Rauschmayer and Wittmer 2006) . Generic elements suited for adaptation elsewhere are:
& an interdisciplinary team including strong facilitation skills & a transect approach to selection and connection of locations (optional) & detailed planning & strategic and careful recruitment of diverse participants, with a welcoming, well-rehearsed invitation process & on the day, a staged and engaging process of including cultural protocols, building confidence, providing additional information, eliciting systems understandings, identifying priorities for action, and connecting people in a way that would assist them to take that action & evaluation.
The positive reception and productivity of our four roundtables shows that local people and local knowledge can contribute, alongside science, government and other sources, to developing a comprehensive understanding of climate change processes in their areas. Our approach of local then regional discussion helped understanding of how one issue or adaptation strategy in one place affects others within and beyond each location, for instance upstream-downstream effects. It appears that the process also built, at least temporarily, a sense of 'collective efficacy' (Bandura 2000) and may have assuaged potential conflicts somewhat by forming an inclusive local identity -at least short-term -transcending sub-group identities (Batalha and Reynolds 2012) .
There were some limitations. In the key knowledge-elicitation part of the process, the influence diagrams, only succinct statements could be recorded, and these require support from the detail of the participants' discussion. There was also some imbalance between the ecological, built environment and psychosocial effects of climate change with least emphasis placed on the psychosocial. In the final round table, large numbers made it difficult to keep everyone engaged at some stages, though the wider networking opportunity had advantages.
Evaluations confirmed that the process had been popular and useful from most participants' perspectives. The positive experiences evident at each event, and evaluations, showed that the project has developed an effective and stimulating process to elicit local knowledge and understandings, activate local interest, and build on social networks towards anticipation of and planning for climate variability and climate change. An illustration of the value of the inclusive invitation process is a Pacific Islander pointing out that Logan, already home to a large Pacific community, would be the natural migration destination from Pacific Islands affected by sea level rise. Most importantly, in identifying locally agreed priorities for action, related to their local knowledge and particular concerns, the participants have made substantial steps towards creating an action agenda for their areas and region, for their own use and that of local and state government, major businesses and emergency services.
Use of this or any other participatory approach needs to be mindful of known challenges in the use of participation. The issues of sincerity or tokenism in participatory processes (Few et al. 2007) , of exhausting over-participation for some (Wondolleck et al. 1996) , of unbalanced power relationships (Arnstein 1969) , and potential capture of processes by certain groups, are as pertinent in a climate adaption context as any other. As Ross et al. (2002) argue, different parties may have 'agency' over an issue, and this affects the carriage and conduct of a participation process. Much of the literature on participation is written to advise a party responsible for decisions, especially government, as to how it can invite and manage participation from others -rather than working closely with "grassroots" (Few et al. 2007) . By contrast Aslin and Brown (2004: 3), distinguish community engagement, "processes and practices in which a wide range of people work together to achieve a shared goal guided by a commitment to a common set of values, principles and criteria". They point out (2004: 5) that people may be consulted, participate in something, yet not be engaged in the sense of the subject capturing their attention and having meaning for them. Our process aimed to engage, especially across spaces where agency and leadership may be unclear, and to empower towards collective leadership and action.
Conclusions
The principles and procedures outlined in this paper support productive social learning towards community based understanding, planning options and motivation to underpin climate change adaptation. Social networks that develop through such processes can be beneficial in their own rights, building social capital (Adger 2003) , and may assist action on the ground, particularly in circumstances where there are no clear roles for local communities, and government leadership or willingness to include communities is lacking. A single process cannot achieve major steps forward, especially in a short time frame, but can be part of momentum to connect and empower community capacities towards meaningful roles in climate adaptation.
